This paper discusses on the review of most natural and synthesis betulinic acid glycosides. It was revealed that the attachment of sugar substrate at C-3 or C-28 position or both greatly improved the hydrosolubility of betulinic acid and in some cases its pharmacological activities as well.
INTRODUCTION
Betulinic acid, 3β-hydroxy-lup-20(29)-ene-28-oic acid (1) is a naturally occurring pentacyclic lupane-type triterpene. It shows a broad range of biological and medicinal properties such as inhibition of human immunodeficiency virus (HIV), anti-bacterial, anti-malarial, antiinflammatory, anthelmintic, anti-oxidant and anticancer properties (Yogeeswari and Sriram, 2005 ) (Antidiabetic Iqbal et al., 2-3 2011,2012 ). However, the medical applications of betulinic acid in the pharmaceutical industry have been strongly limited since it is insoluble in water (0.02 mg/ml) as well as in organic solvents, causing a difficulty in preparing injectable formulations for biological assays and decreasing its bioavailability in the organism. The introduction of polar groups at C-3 and C-28 positions or both such as phthalates, amino acids or sugar moieties increases, in certain cases, the hydrosolubility and anti-cancer activity Thibeault et al., 2007) . Thus, this paper reviewed most of the betulinic acid glycosides reported in the literatures for over last twenty years. It is hope that work on the betulinic acid glycosides will be of interest to researchers in the field of betulinic acid since this compound is a promising natural product candidate for anticancer and anti HIV drug. Betulinic acid glycosides in nature Sung et al. (1990) reported the isolation of three analogous betulinic acid glycosides 4-6 from the leaves of Schefflera octophylla. The plant is used in Vietnamese folk medicine as a tonic drug, antirheumatic agent and treatment of liver diseases. However, no bioactivity studies on the plant was reported.
Other work by Chatterjee et al. in 1999 resulted in the isolation and structure elucidation of compound 9 .The compound is a conjugated fungal metabolite of betulinic acid and glucose from a resting-cell suspension of Cunninghamella species. The in vitro cytotoxicity of 9 against four human melanoma cell lines namely: MEL-1, MEL-2, MEL-3 and MEL-7 were evaluated. Unfortunately the ED 50 values of 9 (> 20 µgmL) showed that the compound is not active against the tested cell-lines. The cytotoxicity of 9 as compared to betulinic acid 1 is shown in Table 1 .
A year later, Purohit et al. (1991) reported the isolation and characterization of a betulinic acid glycoside from Schefflera venulosa. The extracts of the plant is used in the treatment of liver, rheumatic heart diseases and asthma. Again, no any bioactivity studies was reported on this plant. Continuation work by Nguyen et al. (2010) reported the isolation of a triterpene glycoside acankoreoside 22 from the leaves of Acanthopanax koreanum. The compound was evaluated for its immune enhancement activity and the results showed that compound 22 generally increased the IFN-γ and IL-2 release in spleen cells. The structure of the compound 22 was shown on Fig. 9 and the effect of the isolated compound 22 on IFN-γ and IL-2 release was shown on Table 3 and 4 respectively. Recently, more complex betulinic acid glycosides were reported by Recently, Akihito et al. (2011) . They reported the isolation of new triterpene glycosides 24-25 from the pericarps of stryphnodendron fissuratum. Unfortunately no any bioactivity of these compounds were reported.
Synthesis of betulinic acid glycosides by chemical reactions
Gauthier Piotr et al. (2008) reported the synthesis of lupane-type saponins bearing mannosyl and their evaluation for anti cancer activity. Glycosylation of 3-O-acetyl betulinic acid in the presence of TMSOTF followed by the debenzolylation with potassium carbonate and subsequent removal of benzoyl protecting groups gave saponin glycosyl-ester 31. The cytotoxic activity of compound 31 is shown on Table 6 . Table 7 . It was confirmed that these compounds are generally anti cancer agents in vitro. 4 NBr and homogenous solution of dichloromethane and water. Acyl glucuronides has been found to be potential active metabolites of carboxylic acid containing drugs. The in vitro cytotoxicity of 38 was assessed against A549, WS1 and DLD-1 cancer cell line which shows no significant cytotoxic activity on these cells. On the other hand, the in vitro haemolytic activity of 38 was assessed against sheep erythrocytes and the result also revealed that no significant haemolytic activity was observed with HD 50 >100µM as shown on Table 8 . Interestingly to note that compound 38 can therefore be a good anticancer agent because of its non-cytotoxic, nonhaemolytic as well as more water soluble than the corresponding betulinic acid 1. Table 10 . In general, saponins are the most relevant triterpene glucoconjugates which are distributed in the plant kingdom. Saponins are known to display antimicrobial effects, protecting plants against mould, hypoglacemic activities, others posses a clear insecticidal activities exhibiting a potent towards a variety of plant pest. The glycosides also constitute a relevant therapeutic application in the treatment of cardiac failure (Purohit et al.1991) . They are more water soluble and they are also widely used in the treatment of rheumatism, respiratory infections, arthritis, paralysis and liver disease (Adnya et al. 2000 , Liu et al. 2006 ).
